Electrically wired mitochondrial electrodes for measuring mitochondrial function for drug screening.
In the continual search of new therapeutics, many possible drug candidates are excluded, because they are found to negatively affect mitochondrial function. We have developed an approach for directly, electrochemically assaying mitochondrial metabolic activity as a function of metabolic substrate to determine drug toxicity. By wiring mouse mitochondria to a carbon electrode surface, electrons can be intercepted before they reach Complex IV, the terminal step of electron transport chain. The electrons are rerouted, to a separate electrode of the electrochemical cell, the cathode. This allows for the direct measurement of electrical current and potential of the mitochondria during their oxidation of substrates such as pyruvate and fatty acids when there are different concentrations of drug present. This analytical technique has been shown to reliably assay several classical mitochondrial toxins and exhibits potential for the further development of a drug candidate screening technique, as well as other applications where the quantitative study of mitochondrial dysfunction is important.